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DGENEA -charakteristika °

e vyznamna skupina z pohledu veterindrni a humanni mediciny (napr.
rod Schistosoma a Fasciola)

« vyhradné parazitickd skupina

* endoparaziti
 ektoparaziti vyjime&né (Transversotrematidae) *

« Ustni prisavka
« birisni prisavka (tzv. acetabulum)

e travicisoustava - vétvené, slepé koncici
+ prijem zivin tegumentem

 Motolice jsou veétsinou hermafroditi
(vyjimku tvorii gonochoristicka celed
Schistosomatidae - vyrazny pohlavni
dimorfismus


Předvádějící
Poznámky prezentace
Aspidogaster - perikardu nebo renalnim
prostoru mlžů (hlavně škeble rodu
Anodonta), lze ho však nalezt i ve střevě
ryb a plazů.

http://www.bioone.org/doi/pdf/10.1645/GE-452R.1

DIGENEA

télo - bilaterdlné symetrické

pres 2700 rodU a 18000 druhU S
- +/- dorzoventrdiné zplostélé g v
- vétSinou bélave barvy

jako dospélci vyhradné parazité obratlovcy
(trematodozy — medicinsky a veterinarni vyznam

endoparaziti vyjimecné ektoparaziti S

(Transversotrematidae) Fasciola

Fasciolopsis

lokalizace - vSechny orgdny s vyjimkou kosti, hlavné
strevo, jatfra, zZluCovody

velikost: 0,5 — 20 mm; nekolik cm (Fascioloides) az

metr0 (Didymozoidae)

télo: dorzoventrdiné zplostélé (vyjimka — schistosomy,
Didymozoidae)

povrch téla — tegument, trny



MORFOLOGIE DOSPELCU sk cviceni 5

{ zakladni morfologickych typu - die po&tu a umisténi piisavek
1. distomni - dvé prisavky (nejcastejsi typ)

gasterostomni - Ustni otvor s vakovitym sttevem v zadni poloviné téla,
predni Cast t€la s prisavkou nespojenou s travici soustavou

strigeoidni (holostomni) - t€lo rozdéleno na prednia zadni Cast téla, v
predni Cdsti je umistén BrandesUv organ, v zadni gonady

2

3

4. monostomni - chybijedna prisavka, vétsinou brisni

5. amfistomni - brisni prisavka velkd, na zadnim konci téla

6. echinostomni - distomni motolice s limcem ostnU kolem Ustni pfisavky
7

. schistosomni - protdhlé stihlé télo, gonochoristé
1 2 3 4 5 6 7
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MORFOLOGIE 7isk cviceni "?x e
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DIGENEA - ONTOGENEZE ”

neprimé vyvojové cykly — casto 2 hostitelé
1. mezihostitel vzdy meékkys (nejcastsi piz u Digeneay

zivotni cyklus obecné: vajicko - miracidium (obrvena larva 1. stadia) - sporocysta -
redie - cerkarie - (metacerkarie = cerkarie encystovana v MH; adoleskarie = cerkarie
encystovand mimo MH, napr. na rostlindch) — dospélec

dospélci - nejcastéji endoparaziti v travici soustavé obratlovcy

- dvouhostitelské cykly vazané na vodu, cerkarie napadaji DH
(Schistosomatidae)

- dvouhostitelské cykly vazané na vodu, adoleskarie ve vnéjsim
prostredi (Fasciolidae, Paramphistomatidae, Notocotylidae)

- frihostitelské cykly vazané na vodu: metacerkarie ve 2. MH
(Paragonimidae, Opisthorchidae, Echinostomatidae)

- fri- a ¢tyrhostitelské cykly vazané na vodu: Strigeidae,
(Diplostomatidae)

- suchozemskeé cykly: (Dicrocoelidae, Leucochloridiidae)



DIGENEA - ONTOGENEZE

- asexualni faze reprodukce - obrovska kapacita

Sexual Beproduction

]/,," !-turrﬂaphrmlﬂe \
- Non-Schistosomiasome Life-cyle Variations
Partially mature adults

MMetacercarial cysts emerge from cysts
eaten by Human ’ and mature

Cercaria encyst to S 1 Eggs released
form Metacercaria Gﬂfécll'lﬂﬁﬂn in faeces

']

‘5'.'

S

-t
= D S Eggs eaten by snail Eggs hatch into
8 3‘13}“5‘31_" porocysts feeding on faeces Miracidial larvae
g«. or Redlzf produce then hatch into which seek out

Cercarial larvae Miracidial larvae. snail host
Mother Sporocysts Asexual
eneration

produce many

Daughter Sporocysts
bAiracidial larvae

IvIother Sporocysts produce
Redia produce produce many Mother Sporocysts
more Redia Daughter Redia

Fndia
Vegelalive Propagation



DIGENEA - VAJIGKO

- formovani v ootypu

- typicky siinosténné — ektolecitalni (vitelaria produkuiji na zasobni latky)
Zloutkové bunky (vitelocyty) obklopuji vaje€nou bunku (oocyt)

- v ootypu probiha oplozeni a obaleni zygoty skoradpecnym
materidlem, formovani vajecné skordapky

- vétsinou s vickem (operculum; bez vicka - schistosomy)

- embrya se tvori v hostiteli nebo az ve vnéjsim prostredi:




DIGENEA - VAJICKO - EMBRYOGENEZE

Obr. 2: Embryogeneze vajicka F. magna (Erhardova-Kotrla, 1971) (Upraveno)
A: Vaji¢ko izolované z trusu. B: Stadium moruly. C: Zaklad embrya v centralni ¢asti. D: Va-
jicko s vyvinutym miracidiem 1 — viskézni méchytek, 2 — vakuola, 3 — vitelinni membréana.



ONTOGENEZE — VAJICKO

- schlstosomy az 300 VCJJICGk/] cCerv/den



http://link.springer.com/article/10.2478/s11687-010-0031-x

ONTOGENEZE — VAJICKO

- vqjicka morfologicky velmi variabilni - vyuziti v diagnostice

Trematode Eggs Found in Stool Specimens of Man
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ONTOGENEZE - vAJICKA MOTOLIC CR Tisk CVICENI

Obr. 3: Vajicka motolic: A1 — Fascioloides magna, A2 — Fascioloides magna (prazdné
vajicko, OP; operkulum) B - Fasciola hepatica, C — Paramphistomum cervi,
D — Dicrocoelium dendrtiticum (foto Cengiz a kol. 2010).

Al A2 B C D
oP

Vajicko F. hepatica rozméry 128 — 142 um x 68 — 82 um
Vajicko F. magna rozméry rozmérd 120 - 185 um x 70 - 90 uym
Vajicko P. cervi 114 - 176 um x 73 - 100 um



ONTOGENEZE — MIRACIDIUM

* 1. larvalnistadium (0,01-035 mm) @ @ ©
- ciliagrni desticky na povrchu téla

- orientovany pohyb ve vodnim prostredi

- nékdy SpOfOCYSTY/redie Vv Miracidiu arorchis acanthus, Philophthaimus grali)
- nékdy zUstdvdA miracidium ve VGjI'ékU (Opisthorchiidae, Dicrocoeliidae)
- Sporocysta ve VCIjI'é KU (Notocotylus) :

apikaini Zliza
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Embryogenesis of Fibricola seoulensis eggs (Diplostomatidae). A : 4-bunécné
stadium, B : embryo, C : pIné vyvinuté miracidium, D : epidermdlni destiCky, E :
vnitfni struktury.


http://parasitol.kr/m/journal/view.php?number=959

Obr. 11: Miracidium stavba téla

A: Povrch miracidia (SEM). B: Miracidium podélny fez (H&E). a — cilie, b - apikilni papila,
¢ - ciliarni desticky, d — jadro ciliarni desti¢ky, e - hlavové ganglium, f - oéni skvrna, g —
zarodeéné butiky, h — apikilni zlaza, i — jadro lateralni zlazy.

Trichobilharzia regenti — ap. Zzlaza

terebratorium
- senzoricka fce, penetrace mezihostitele

1 = ey _ X
R 22y




ONTOGENEZE — MIRACIDIUM

e oOrientace

(Trichobilharzia regenti jejich rznd glykosylace - specifické rozpoznani mezihostitele)
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asexualni rozmnozovani — miracidium s | 3

- zarodecné bunky (kmenove buriky, neoblasty) ;@g@ W\
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(Bely a Sikes, Journal of Biology, 2010)



ONTOGENEZE — SPOROCYSTA

« transformace miracidia v 1. MH (pl&st, noha, tykadla)
- jednoducha télni stavba (tenkosténny vacek),
- prijem potravy povrchem téla - tegumentem
- zarodecné bunky — vznik asexudlné se mnozicich stadii
- dalsi generace sporocyst (dcefiné sporocysty)
- nebo 1 Ci vice generaci redii (hepatopankreat)

Zivetnl cyklus motolice, v némi se vytviZeli pouze sporocysty: @ — sporocysta |- Fdu (matefska)
s¢ zarodeZngmi bufikami nisledujici genecace, b—g — sporocysty [l Fadu (deefing) se zaklads
cerkdrii v rizném stupni vyvoje (podle miznych autord)

100 pm

Obr. 16: Povrch sporocysty (SEM)

A: Celkovy pohled, B: Detail élenitého povrchu a — zbytek terebratoria, b - nedistoty

Obr. 4: Vyvoj sporocysty F. magna v plzi. (Erhardova-Kotrla, 1971) (Upraveno)
A: Sporocysta 5 — 6 dpi. B: Sporocysta 8 — 12 dpi. 1 — matefska redie, 2 — povrch sporocysty,
3 — pozustatek ocni skvrny.

Kosfdkova 2013 - diplomova prace



ONTOGENEZE - REDIE

« protahlé télo - Ustnim otvor, svalnaty hitan a vakovité strevo

- konzumace tkané hostitele

- predace larvdlnich stadii jinych druh motolic
(echinostomni redie x sporocysty schistosom)

500 pm . : 500 pm
A

Obr. 5: Redie F. magna {Erhardovi-Kotrld, 1971) {Upraveno) Obr. 18: Srovnani matefské a dcefiné redie (SI\I)

A: Malefuki redie. 1 - stievo, 2 - plaméukova builka, 3 - sirodetué buiky, B: Mateiski A - M atefska redie. B: Deefina redie. a - ustni otvor, b - pharynx, ¢ - stfevo, d - limec, e -

redie s vyvinutymi deefinymi rediemi. 1 - stfevo, 2 — deefin redie. C: Zrald deefind redie L. ’ ' '

s vyvinutymi cerkiriemi procruscula, f - cerkarie " ) _ o
Kostakovd 2013 - diplomova prace



ONTOGENEZE — CERKARIE

 télo a ocasek - "juvenilni" motolice s VU

ocaskem

- pritomnost prisavek, travici s. (nefunkcni),
vyluCovacis. a nervové s., zaklady gonad

- v historii popisy cerkarii jako samostatnych 200 jm
druhU motolic ,,organely nevyskytujici se u
dospélcU — o&ni skvrny, penetracni (prunik) a

cystogenni (opouzdreni) zlazy

= e O

o e

0.t mm

- =Tl -

Trichobilharzia regenti — cerk8rie

ByDr T, Btevart


http://old-www.path.cam.ac.uk/~schisto/Schisto2015/helminth_biology.html
https://www.youtube.com/watch?v=HDUHUKJEvN0
https://www.youtube.com/watch?v=hQUJ-FpgimA
https://www.youtube.com/watch?v=nv_pv4I8VT0

ONTOGENEZE — CERKARIE - OCASEK  °

.qers to Nature

__ Nature 215, 207-208 (8 July 1967) | doi:10.1038/215207a0; Received 12 December 1965

Forked Tail of the Cercaria of Schistosoma
mansoni—a Rowing Device B send to a friend

% Export citation
G. GRAEFE, W. HOHORST & H. DRAGER E3 Rights and permissions

" " ' L % Order commercial reprints
1. Parasitological Institute, Farbwerke Hoechst AG, 622 Frankfurt (Main)-Héchst.

THE swimming motions of the cercaria of Schistosoma R CI SEARCH PUBMED FOR
mansoni have been analysed by high-speed photography, at a

rate of 500-800 pictures/sec. When cercariae swim backwards the > © SFA5FE
two branches of the forked tail are spread out (Fig. 1a and b), » W. HOHORST
while in forward-swimming cercariae the branches are close » H. DRAGER

together (Fig. 1c and d). Without significantly altering the stroke
rate of the tail, cercariae can change from backward swimming to
forward swimming, or the reverse, depending on how they align
the branches of the tail. When changing from backward swimming
to forward swimming the cercaria lengthens its body by 30-40 per
cent (Fig. 1c and d) and at the same time makes itself narrower.

o read this story in full you will need to login or make a payment
e right).

- ———— — — - T TR


http://www.nature.com/nature/journal/v215/n5097/pdf/215207a0.pdf

ONTOGENEZE — CERKARIE

- mnoho morfologickych typu => klasifikace motolic

- parametry - tvar téla a ocdsku, pfitomnost prisavek, styletu a o&nich skvrn

a — amfistomni

b - monostomni

c - gymnocephalni (Fasciola)

d - gymnocephalni pleurolophocerkarie
e — cystophorni

f — trichocerkarie (morské formy)

g — echinostomni (Echinostoma)

h — mikrocerkarie (Paragonimus)

i — xiphidiocerkarie

j — ophthalmoxiphidiocerkarie

A - gymnocefalni, B -

k — o — fukrocerkéarie amfi stomni,
L. C - echinostomni, D -

p - kotylocerkarle monostomni, E — xifi

- Ari diocerkarie, F -
o rhopglocerkame furkocerkarie, G -
r — cerkariea (bez ocasku) mikrocerkarie,

. « Lo H — cerkarieum

s — rat-king* cerkarie (progenetické stadium).

CZ - cystogenni Zlazy, AC
— acetabulum,

OL - otrnény limec, ST -
stylet, PZ — penetracni
Zlazy, OP - ocasni
ploutvicka, OK — ocasni
kmen, FU - furka, EM —
exkre&ni méchyfr, UP -
Ustni pfisavka, GE -
germarium, TE — testis
(A dle Swales, 1935,
upraveno; B-H dle
Nasincova, 1992,
upraveno).



ONTOGENEZE — CERKARIE

= penetracni zldzy - prunik do hostitele

Trichobilharza regenti - cerkarie

objem téla ca 60 000 um3
objem PA 20%
objem CA 15%

pH PA 7,08
pH CA 7,44

Figure 1 Glands of the cercaria of T. regenti. A, schemartic figure of the o
circumac; l"uhr aglands in pink, head gland in blue. B, zsection from CM o

acetabular glands are in green,
ngulation of duct bundles entering mu

“ular conus
SCOPY;
q\:;h; rfl:ﬁnd Obr. 26: Cerldrie vyskytujici ¢ volné ve thkini pke

C blue) A: Priény few cerkaril v oblasti acetabula (HEE). B: Podélny fex corkaril (PAS). a — bfini
tepument na doredlnd Easci céla, o - topument

by Procaln. ace u\ur“ is exserted; r“ar}'= are the posterior and ante
biration of autofluo nce and staining by FITC-phalloidin of the o 2
ducts enter the muscular conus; projection series. F, three-dimensi mml maodel of cercarial head :jhnd I'1t"1r="l cercanal head _:jhnd {in dark blue

-h bundle piisavka, b stfevo, ¢ - oxkreéni soustava, d

with the three bunc f 2
ocisek; cystopenni Zlazy 11, II1 TV,

coloursd 1. HG, hﬂ‘i qhnd dF‘A
Kostdkovd 2013 — diplomovéa prace

mow points to rhe a

veneralni &z céla,

res pectively; F-‘A and CA, postacetabular and ¢

Ligasva et al. 2011



ONTOGENEZE — CERKARIE

- receptory

- taxe - foto-, geo-, chemo-, rheo-, termo-....

Crepidostomum - cerkarie (AIIocreadudae Dlgenea) Strigea - cerkarie

12)

Fioures 7-13. Scanning electron micrographs of types of sensory receptors in cercaria of Crepidosiomun sp. 7. Type ULC. 8 Type ULIC. 9. £
Type UNIC. 10, Type UIVC. 11. Type UVC. 12, Type UVIC. 13, Type BiC. Bars = 2 um. Codes (UIC-BIC) refer 10 sensory receplor types FIGLRE lds‘"F‘ "-"“’"v*‘:gm‘ : D;"’“W“ lm“"""“r‘: and () ML‘:’;‘?T;‘J"“ penetration £ wﬂ;f] P““"I'“L‘;“‘;:"L’“nz“"‘ =
shown in Table 1. Note varimtions in cilium number, presence or absence of egumentary collar, cilivm length and tegumentary collar length Scaig micrographs of {c) ord 12}, ) Pl s Doy by = [7) sensory receptors fong cilia (Lo} oni the il stem.



http://www.jstor.org/stable/3285041?seq=6

ONTOGENEZE — CERKARIE

Fascioloides magna

svalova soustava

Db 16, Svalovd souwstna cadarie. A — walouina el sy o2 dorsilnd simnd %ia, B — dommoveoinalng
maloviza vphedm 3t sla, C — piutay fex acetabulam, I — Gkt fer et prisavkon, E — dorsalm
poarch acstatula, F — domales poerch et prsandey, (G — mnvicl sonstres, H - vyiutoract soustzra, CH

— vemeraby verma proximalm sast ocxsi, I —wenmaim soana dsoibm s ocxdm. BS — hifrkacs sthea,
DRSPS — dorsaled pér shinicl podding sealoviny, DWVE — deesorantralns sralovina, BM — axfbosdns mbchys,
H — kit FISEVE — B shirms komally vpuforac soustny, LA — homen acstaiteely, LU — himen
i pRisavky, MO — zepojan ocialon, HEPS - meparcd shivk podélng sialovimy, 05 — olouimi
raloviza, PelSTIA — pnrhl.nd- -a]n-“u chyment acstabula, Pl — pretyzkovie straketiry, PrOUA - l:f:\:m
walovd uckytam acstabulby, PE po-du.h:a...ah':ﬂ.ﬁ.?ﬂ- rosplasn podélng mralovimy, RS — mdialm
waloviza, 5 — stfewn, SPA — ...aJ:r.a pocina aceabala, EPUF — nalcnd pocdea osinl phndoy, Sv —
aras, 55 — SHlows sralovina, TP — st prsanda, VailTT — voithns sopojand trnsct tobice, VadTT -
indiid mpojenm Aol trabics, VPSPS — ventrabn por shiukh podéisd swalonimy, VE - uiwknmin
wukima

nervova soustava

Obr. 7. Naroma somtna cawrksrie A - wenidld o bisrind pér perovesych provesch 2 téla
sarotoesrgmich neerond na venrln stand téle, B - domalni pér nemvonych provaech a neraopile ma
derzabni st sela, C — detail anferior Sdst ventslni tmmnhhul:ﬂ.nqnttﬂnm.:m‘m"mn
trafbice a propojen newopdls s berining pdrem nenvorfch proveecty, D — detzil setedni Sasti veairding
stramy téla ukarge phicomost ervace acetabuly, E — pimeomost dvow %l serotonermmich newrond a
vanirdlntho a dormibwhe pému nervesych provesch vocislm, F - tubmlin ptitonan: ve ventrlmm pémn
narvovych provascd océsku postchonpch sammoricoich clich, & - tobealin ]t:u:r'_'l:r'. v amonech
propojiicich nauropile a laterbn nenwoiv provazcs & v ssaporickych ciliich na poerchn anbarions St
tila. C — cyrccyt, DNP — doomls ooy provamec, 14 - ingrvacs sostyula, ITT — mervacs travics
trebics, K - kopdam, INP — lxenanl ooy provasec, M — moosopls, NMOY - mapojent tela
serotomargrhe SR 02 oY provERRS ok, NP — wenirin 3 doreale par narvonych provasod
ocaskn, W50 — napojent Lateraim fady senscrickych cilit na ventmile norrous prosascs ocaskn, ﬁ_
propojen: sowoplle a brerinhe oo provasce chohsmsiict tsmi prisedkn, PHLPT - Fm’xjmr.
nemopiie a brerilniho nervowic provazce prochizcinct podddl shin koo e peavky, 5O -
senzoricks cibis, SCLA - laerabn fada sexmoriciorch ol ocaskm, SCVR - 1 fady :im:n.h.h-:l_nz
veniralnl stams proxizhy sast ocadon, TH - oo serotonargmibo nerom, THO — stla sarotonarsmich
namond ocadn, UP — o prissda, VNP — weoimaln nenvony mrovasse, VPO — weomaln ey
provaze: ocsken



ONTOGENEZE — CERKARIE

e Glycocalyx
- tenky povrchovy obal obsahujici velké mnozstvi sacharidl v podobé
glykoproteiny, polysacharidl, proteoglykan® a glykolipidU

- vysoce antigenni struktura umoznuje imunitnimu systému rozpoznavat
cizorodé organizmy

The Cercarial Glycocalyx of Schistosoma mansoni

JOHN C. SAMUELSON and JOHN P. CAULFIELD
Department of Pathology and Division of Tropical Medicine, Brigham and Women's Hospital and the

Harvard Medical School, Boston, Massachusetts 02115



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2113874/

ONTOGENEZE — CERKARIE

e glycocalyx

- cerkarie S. mansoni - tloustka 15-40 nm

- rozdilnd slozeni na povrchu téla (fukéza+galaktdza) a na

povrchu ocasku (glukéza+fukoza)

- syntetizovan v Golgiho komplexex subtegumentarnich bunek

- fce: ochrana pred nepriznivymi podminkami vodniho prostredi
ochrana cerkarie pred jejich vlastnimi enzymatickymi sekrety a enzymy z
travicich zlaz plz0
kontrola permeability povrchové membrany

- vazba Lewis X antigenu — podobny molekulam hostitele - mimikry

Gal CH,0H CH,0H GlecNAc
HO ‘—0 ; )

gk s M

J / A / \ Fa k.
¥y a g pie
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Obr. 5: Chemicka struktura Le™ antigenu. 2015 Chaloupecka — diplomova prace



- odolny povrch

- dlouhodobé prezivaijici stadium

« klidové stadium - infekéni stadium pro DH 00

- lokalizace ve vnéjsim prostredi (adoleskarie) nebo v MH

Fascioloides magha

Obr. 7: Metacerkérie F. magna (Swales, 1935) (Upraveno)
1 — ustni piisavka, 2 — bfi8ni pfisavka, 3 — exkreéni kanal s granuly.

25 pm

Obr. 31: Histologické barveni ochrannych obala

A: Priény fez metacerkarii (H&E). B: Prieny fez metacerkarii (toluidinova modr) a
cerkarie, b — vrstva I, ¢ — houbovita vrstva I, d — vrstva III, e — vnitini lamelarni vrstva IV,

f — ventralni oblast vrstvy IV, Kostdkovd 2013 - dip|0m0vé préce

meta-

Diplostomum sp.

oral sucker

ACCESSOry SUcker

wventral sucker-

Erande's organ

A )



« prechodny typ mezi cerkarii a metacerkarii
- nejsou opouzdrené

- hlavne Celede Strigeidae a Diplostomatidae
- silné vyvinuté penetracni zldzy - migrace télem hostitele

- mohou kumulovat - v paratenickych hostitelich Zivicich se mezihostitelskymi
organismy => zdroj silné infe

Alaria sp. - Zaba



http://www.jstor.org/stable/3224381?seq=2

VYVOJOVE CYKLY °

« mezihostitel vzdy mékkys
zivotni cyklus obecné: vaijicko - miracidium (obrvena larva 1. stadia) - sporocysta - redie - cerkarie -

(metacerkarie = cerkarie encystovana v MH; adoleskarie = cerkarie encystovana mimo MH, napr. na

rostlinach) — dospélec
Dafinitive host

Adult = Egg

E]

| Hﬂsc:rt:-ﬂﬂ:arial -4
Second imtermediate host
or paratenic host

First intermediate host

Figuwre 1 Schematic representation of the life cycle patterns of selected
senera of intestinal digenetic trematodes. 1. Brachyvilaima, 2. Diplostomnurm; 3.
Alaria; 4. Echinostomaea; 5. Fasciolopsis; 6. Paramphistomurm;, 7. Nanophyerus;

8. Hererophves; 9. Plagiorchis. _ :
Advances in Parasitology 2006



VYVOJOVE CYKLY

« dixenni - dvouhostitelsky => 1 MH a DH (nejcastéjsi) m

cerkarie

N

» pfimd penetrace do DH = encystace metacerkarii
ve vnejsSim prostredi
(= adoleskarie)

Schistosomatidae
Sanguinicolidae

Transversotrematidae Fasciolidae
Paramphistomidae




VYVOJOVE CYKLY °

« trixenni - tiihostitelsky => 2 MH a DH m

|
encystace metacerkarii v tele hostitele

Echinostoma sp.

Metacercariag

in second intermediate

-\mwwm Echinostomatidae
"""""""" " Opisthorchiidae

- Embrynnem eggs in w:>'_
AN

A; Infective Stage
A: Diagnostic Stage passed in




VYVOJOVE CYKLY °

 tetraxenni - ¢tyrhostitelsky => 3 MH a DH m

Alaria canis
definitivni hostitel

mesocerkarie

metacerkarie v plicich DH
(diplostomulum)

paratenicky hostitel

akumulace : . | 7 .f_ - ¢
mesocerkarii 1. mezihostitel U Y e ) .y
. o ta . : By | L - i i -~

2. mezihostitel Sporocys \ \ e, je

; dcefiné sporocysty A P - »
mesocerkarie S
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'3 Available online at www.sciencedirect.com 6
¥ " .clllﬂ:l@l‘llﬂlc‘t‘ %-:g-
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AR "‘,‘! 4 = '~ pitee]
ELSEVIER International Joumal for Parasitology 33 (2003) 733-755 TARAMICLONY

www._parasitolog y-online com

Phylogeny and classification of the Digenea
(Platyhelminthes: Trematoda)’

\, P.D. Olson®, T.H. Cribb®€, V.V. Tkach®®?, R.A. Bray®, D.T.J. Littlewood®*

0
1 The Evolution of Parasitism
in Flatworms

D.T.J. Littlewood
Department of Zoology, The Natural History Museum,
l\ Cromwell Road, London SW7 58D, UK

| ———— ——.—  e—



http://www.ncbi.nlm.nih.gov/pubmed/12814653
http://www.cabi.org/cabebooks/ebook/20063118449
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SYSTEI\/I ZASTUPCI ”

Bucephalus polymorphus

rad Plagiorchiida

Celed Bucephalidae

vakovité strevo a Ustni prisavka ventrainé (nékdy rhynchus)
genitalni porus v zadni ¢asti téla

cerkarie malo pohyblivé

strevni paraziti dravych ryb, evropské pobrezi

IMNSTITUT ROYAL DES SCIEMCES MATURELLES DE BELGIQUE
KOMINKLIJK BELGISCH INSTITUUT YOOR HATUURWETENSCHAFPPEN

Bl e plieriie) Seic VIR ADUTE BAME LSTIITIH "'_'

N
i, Bucophalus polymorphius vox Baegr, 1827



SYSTEI\/I ZASTUPCI

rad Plagiorchiida
e« cCeled Paramphistomidae

bazalni skupina?

acetabulum posteriorné - pripomind Monogenea a larv. Aspidogastrea -

- pritomnost kandlkd "lymfatického" systému - pokrocilost?

- hlavné u savcy, alei obojzivelniky

metacerkarie ve vneéjsim prostredi

Paramphistomum - prezvykavci hospoddrskd/volné zv. Gastrodiscoides - u Clovéka (JV Asie)

|

Life cycle of Gastrodiscoides hominis

Aftaches o cazcum and
=7 A= ered g color-.
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SYSTEI\/I ZASTUPCI ”

rad Plagiorchiida

« Celed Paragonimidae

- plicni paraziti Clovéka, kockovitych a psovitych $elem, malych savcU
- 1. MH - okruzaci

- 2. MH - krabi a raci (Astacus sinensis, Eriocheir sinensis)

- paratenicti hostitelé (napf. prasata) - juvenilni motolice ve svaloviné
Paragonimus westermani

ADULT FLUKE

N LUNGS

OVA EOUSHED UP
AnD SPIT OUT,
OR PASSED Inl

METACERCARIA
EMNCYST i
CRAB




SYSTEM — ZASTUPCI >

* fAd Plagiorchiida
« Celed Paragonimidae

« ONEMOCNENI
— 23 mil. infikovanych lidi (Cervi Ziji 20-30 let)
— H - Selmy, buvoli, Clovék; rezervodrovad zvirata

— traumatickd migrace pres branici

— Castd zadména s TBC (krvavé sputum), kaverny v plicich az smrt
— |éCba mdlo Uspésnd

P.westermani - Asie
P. africanus zépadm’ Afrika

P.kellicotti - Severni Amerika




SYSTEM — ZASTUPCI >

* fAd Plagiorchiida
e Celed Echinostomatidae

- béiné stfevni motolice ptdkd a savcy, také u lidi (min. 15 druhU; Taiwan,
Indonesie) 18

- limec s ostny

- 1. MH - plzi - echinostomni cerkarie
- 2. MH - bezobratli (hlavné mékkysi), i obratlovci (Zaby, ryby)
- pronik pfirozenymi t€lnimi otvory i penetracni aktivita

Echinostoma revolutum

Echinostoma aconiatum

encystace cerkdrii
v transportnich hostitelich

e =
eS|
- 1
| =\
o
echinosfo%

cerkdrie

¥

l;’gﬁ"ihwg_'b-—— s

*
= 2

£

PRt

Celed’ Echinostomatidae



SYSTEM — ZASTUPCI °

* fAd Plagiorchiida

« Celed Fasciolidae

- vyznamni paraziti lidi, hospoddrskych i divokych savcU
- velké rozméry téla - listovity (kopinaty) tvaru

- u nékterych kerickovitd varlatai germarium

- U nékterych strevo bohaté rozvétvené

- 1. MH - Lymnaeidae, Planorbidae

- metacerkarie (adoleskarie) na vegetaci

celkem 9 druhU: Fasciola hepatica, Fasciola gigantica, Fasciola Jacksoni, Fasciola nyanzae, Fascioloides magna,
Parafasciolopsis fasciolaemorpha, Fasciolopsis buski, Tenuifasciola (Fasciola) tragelaphi, Protofasciola robusta. F.
magna byla donedavna jedinym zastupcem rodu Fascioloides (Ward, 1917). Podle nejnovéj§ich morfologickych a
molekularnich analyz bylo navrZieno prerazeni motolice F. jacksoni z rodu Fasciola také do rodu Fascioloides pod

nazvem Fascioloides jacksoni com. nov. (Heneberg, 2013).
’ bile ducts ;

» pipestem fibrosis
»obstruction
ruminants

» jaundice
. excretion
oy

rweight loss
e e
& { 99

k g

miracidium

ingestion

25 emT
@i
o
. y

Fasciola hepatica Fuscioloides magna water
plants

water

. - ) e sporocyst
@ vorlta () vitelaria ventrilni @ viteliria dorsilni U kimicky vibEek o T P 4 water .
vector-borne transmission snails




fad Plagiorchiida

Celed Fasciolidae

-Liver
-Branched caecae

@) ?

Fasciola hepatica

\

Fasciola
jacksoni

-Small intestine
-Unbranched caecae

\ -

Fascioloides

magna

Parafasciolopsis
fasciolaemorpha

Fasciolopsis buski

Protofasciola robusta

Echinostoma

Fasciola gigantica |

ADULT DEFINITIVE
MORPHOLOGY DISTRIBUTION HOSTS
Asia & :
Africa “ *
Hawaii

Cosmopolitan %“*
North America 4
Europe

Europe

Asia

Asia

Africa

Lotfv et al. 2008



fad a Plagiorchiida
celed Fasciolidae

Fasciola hepatica (3 cm)
1. MH Galba truncatula, Lymnaea spp.)

H - ovce, skot, jeleni a dalsi + Clovék
metacerkarie (adoleskarie) na vegetaci
prvni zminky - 1379 Jean de Brie (chov ovci)
migrace v DH brisni dutinou do jater
hematofag + poskozeni parenchymu
onemocneéni fasciol6za (Bolivie az 60% lidi)

[GREEE Lo

6
>
Q
e
g
=
=}
- .
;
o
-
)
@

0 5

— odhad skod: 3 miliardy USD ro¢né (prevalence: skot 300
mil., ovce 250 mil.)

—od r 1970 vice jak 300 000 vainych Kklinickych piipad(
Clovéka(celosvétove), odhad infikovanych 2,4 - 17 mil.

— prevalence u lidi nékdy az 40% (nékteré oblasti Bolivie), 67%
v oblasti piitokd jezera Titicaca

© U.L.B. - Louis De Vos




fad Plagiorchiida
celed Fasciolidae

Fasciola gigantica (10 cm)
jatra prezvykavcu subtropickych a tropickych oblasti Asie a Afriky

1. MH Lymnaeidae

onemocnéni fascioldza

Fig. 3

Egz of F.hepatica

1-Oral sucker
2-Esophagus
I-Intestine

d Gendtal Pore
3-Wentral Sucker
A-TTteris full of eggs
T-Ootype

- Orraty

O-Testes

10- Vitelline glands
11-Opercule of the ezz




« FAd Plagiorchiida
« Celed Fasciolidae - DETERMINACE

Fasciola hepatica Fasciola gigantica Fasciolopsis buski Fscioloides magna

Fasciola hepatica

- 30x15 mm - 75x12mm - 40 x 15 mm -100 x 30 mm
- je hlavovy konus - - je hlavovy konus - chybi konicky vybézek - chybi kénicky vybézek
strevo - postranni vybézky ,,shoulders* - - stfevo - hladké - testes v blizkosti acetabula
- varlata - rozvétvend $patné rozeznateln& - varlata - rozvétvend - vitelaria + stfevo ventrainé
(2 ale prolinaiji se) - (rozeznatelna 2)

- ,,shoulders* - napadné
- vitelaria dorzdiné - strevo
ventraliné

Fascioloides magna



fad Plagiorchiida
Celed Fasciolidae - DETERMINACE

Table 1. Key comparisons between fasciolopsiasis and fascioliasis®

Disease

Fasciolopsiasis

Fascioliasis

Organism

Fasciolopsis buski

Fasciola hepatica, Fasciola gigantica

Twpe of parasite

Trematode { Fluke, flatworm)

Trematode (Fluke, flatworm)

Adult

Large, up to 7cm in length

3cm in length

Eggs

130=-159 x 7E-9E pum

120=-150 x 63-90 wm

Orval, thin shelled, yvellow, operculum not
noticable

Orval, thin shelled, yvellow, operculated

Human Reservolr

Intentional

Unintentional

Animal Reservoir

Pigs

Sheep

Dogs

Cattle

Water buffalo

Intermediate host

Snails (planorbid)

Snails (Iymnaeid)

Auguatic plant

Water chesnuts, water bamboo, water caltrop

Watercress

Site of infection

Small intestine

Liver, bile ducts, skin

Clinical presentation

Driarrhea

R pain

Vomiting

Elevated LFTs

Anorexia

Biliary colic

Abdominal pain. intestinal obstruction

Obstructive jaundice

Edema of face, abdominal wall, and legs

Migratory inflamation of skin
(ectopic infection)

Acities

Diagnosis

Eggs in feces apprear in 3 months

Egg= in feces apprear in 3-4dmonths

Greographic distribution

Rural SE Asia

Worldwide, more common imn:

Central and South China

South Aamerica (Bolivia, Ecuador, Preru)

India Egvpt
Thailand Georgia
Fussia
Wietnam

Treatment

Prazigquantel

Triclabendazole - NOT FDA approwved,
bithionol




fad Plagiorchiida
Celed Fasciolidae

Fascilopsis buski (7 cm)

sttevni parazit prasat, psU a ¢lovéka v Asii - duodenum, jejunum
1. MH Planorbidae

metacerkarie na Trapa natans, lotosu
tézkd poskozeni strev




« FAd Plagiorchiida

« cCeled Fasciolidae
 Fascioloides magna (10 cm)
— lokalizace v jatrech - pseudocystys

— do Evropy zavleCena z Ameriky s
jeleny (2. pol. 19. st.)
— Uhyn sparkaté zvére (zejmeéna srnci
zZver), i hospoddrska zvirata

— MH - Galba truncatula (novy MH -
Radix Sp) Dospélec

= Vajicko

Mi__racidium

=

Cerkéarie

Mezihaostitelsky plz

Kostdkovd 2013 - diplomova prace

[N | 1 -4 P |



fad Plagiorchiida
Celed Dicrocoelidae
cizopasnici jater a Zlucovodu ptdkd asavcu

distomni, prisavky mensi, v predni Cdasti téla
hospoddrsky vyznamné druhy

suchozemské prostredi

B CO-ROM ILLUSTRATED 1ECTURE NOTES__Qfﬂ’YROF’IC.AL he




e Dicrocoelium dendriticum

— 1. MH - suchozemdéti plzi (Zebrina,
Helicella, atd.) - se slizem v
kulickdch na vegetaci

— 2. MH - mravenci (Formica,
Tetramorium) - zmena chovani

— DH - prezvykavci, divoka zver,
Clovek

— zdnéty arozsireni zZlu¢ovodU

— Casto asymptomatické

slizové koule s cerkariemi

— D. dendriticum - 1-2 metacerkarie v
subesofagealnim gangliu

— D. hospes - 2 metacerkarie v obou antenalnich
vybezcich ganglia



« FAd Plagiorchiida
e Celed Cyclocoeliidae

obvykle velké monostomni motolice

v dychacich cestdch i télni dutiné ptdkd
spojené strevni vétve

germarium a varlata posteriorne
miracidia s rediemi

metacerkarie vznikaji ve stejném plzi




« FAd Plagiorchiida
« cCeled Troglotrematidae

paraziti nosnich dutin Selem (ale také v plicich a strevé)
perforace kosti a proniknuti do mozku

Skody v chovech kozeSinovych zvirat

1. MH - vodni plzi

2. MH - Zaby (podkozi)

Troglotrema mustelae

1N0tim




« FAd Plagiorchiida 5
e Celed Notocotylidae

bez brisni pfisavky
(monostomni)
ventralné fada papil/zlazek

cizopasnici savcl a vodnich
ptaku (stfevo)

1. MH - vodni plzi (Planorbis,

Lymnaea) @
metacerkarie na vegetaci a rdznych = ;i
=
v v {%3 i nc
predmétech ﬁg?‘?‘; L
Notocotylus (kachny, husy) 22e A AN
Quingueserialis (ondatra, g;‘g B %‘%
hryzec) ® B g ==k
M'!"E
& B a@{’
o e EI—‘-‘-} vs
5@ ' f
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el : *""-‘@
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cerkarie metacerkarie




-

vajicka se sporocystou

i



(Foto: J. Bulantova)



fad Plagiorchiida
Celed Opisthorchidae

paraziti Zliucového méchyre a zZlucovodU
savcy, véetné cClovéka (fish-borne diseases)

slabé vyvinuté prisavky blizko sebe
infekce plz0 vajicky Opisthorchis
(lalocnatd varlata) Clonorchis

(kefiCkovitda varlata)

i |
3

s




1.MH - plZi (nakaza pozrenim)
2.MH - u O. viverrini 18 druhu ryb (Cyprinidae) (svalovina) -

prevalence az 95%
DH - migrace z duodena do ZlucovodU




Clonorchis sinensis

rozsireni: vychodni a jihovychodni
Asie

DH: prasata, psi, koCky, potkani,
velbloudi, clovek

10 mil. infikovanych, hlavné Cina

(Furst a kol., Infectious Disease Clinics of North America, 2012)



O. viverrini

kocka, pes, hlodavci, atd. a Clovek; nejméne 2 kryptické druhy
Thajsko, Laos, Kambodza, Vietham - 8 mil. infikovanych lidi
Laos hlasi 11% prevalenci, lokdalné i 59%

\\“J b v . » - ]

(Furst a kol., Infectious Disease Clinics of North America, 2012)



O. felineus 5

— Evropa, Sibif, vychodni Asie; 0,4-1,2 mil. infikovanych lidi (jinak iu
Selem, hlodavcu, atd.)

(Farst a kol., Infectious Disease Clinics of North America, 2012)



Opisthorchiidae a kancerogeneze

e dlouhodobé prezivani - podil na vzniku nddoru zluCovych cest
(cholangiokarcinom stimulovany O. viverrini a C. sinensis)
— pomalu rostouci nddor s Cetnymi metastdzemi a Spatnou prognézou
— karcinogeny 1. skupiny
= v endemickych oblastech Thajska je prevalence nddor0 diky O. viverrini
az 40x vyssi nez jinde
= jen Cdastecné objasnéné mechanismy stimulace tvorby nddoru
— primy efekt ES produktU parazita na bunéc&nou proliferaci
— dlouhodobé zdanéty, poskozeni diky NO a reaktivnim sloucenindm kysliku

Nickel compounds 1 49 100C in prep
N=-Nitrosonornicotine (NNN) and 4-(N-
016543-55-8 Nitrosomethylamino)-1-(3-pyridyl)-1-butanone (NNK) 1 89 100E in prep
064091-91-4 (NB: Overall evaluation upgraded to Group 1 based on 2
mechanistic and other relevant data)
Opisthorchis viverrini (infection with) 1 61, 100B 2011
Painter (occupational exposure as a) 1 47,98, 100F in prep
3.,4,5,3 4'-Pentachlorobiphenyl (PCB-126)
057465-28-8 (NB: Overall evaluation upgraded to Group 1 based on 1 100F in prep
mechanistic and other relevant data)
2,34, 7 8-Pentachlorodibenzofuran
057117-314 (NB: Overall evaluation upgraded to Group 1 based on 1 100F in prep
mechanistic and other relevant data)
Phenacetin 24, Sup 7
000062-44-2 (NB: Overall evaluation upgraded to Group 1 with 1 1[};3 A . 2011
supporting evidence from other relevant data)




« Tad Plagiorchiida 5
« Celed Heterophyidae i,

nejasné fylogenetické vztahy s Opisthorchiidae
sttevni paraziti ptdkd asavcu, véetné Clovéka
malé motolice

otrnény tegument

hermafroditicky vyvod pohlavnich
soustav s trny a sklerity
(ventrogenitalni komplex), nékdy
genitdlni prisavka (gonotyl), vyvod
mUze byt asociovdn s brfisni prisavkou

1. MH - vodni plZi (infekce vajicky)

2. MH - ryby

Heterophyes




Haost becomes infected by
ingesting undercooked fish A

/mnhlmﬂsl metwemanae\

Cearcariae panetrate the
skin of frashibrackish

water fish and encyst as
metacercariaa in the
tisgue of the fish

\-'h. .

___,-' “__.--"'::.;nh

W

Cearcanaa released
from snail

-

.
_.--"-J. -
6 nh
% ' — N
_— T L

Snall host ingesis eggs,
muacrdla emerge from
egas and penetrate the

i _"____.--’“-t:_'q: .--"rl'bw-l"'hlh

Embry-r.m eggs each with = Infective St
Sporocysts mie Rediae mip Cercariae a fully-developed miracidium ,ﬂ i
CCys!s mi - are passed in feces &n Diagnostic Sta
in snail tisgue iz e

snail's intestine W |

EAFE ALTHIDR PEGFLE™

hittp: M. dpd. cde. gowdpdx

Matacercanae axcyst in
tha small intastine

i 0
Fish-galing mammals

and birds can be
infected as wall

Cyklus Metagonimus yokogawai



rlzné ventrogenitalni
komplexy

Haplorchis sp.

Metagonimus sp.




 Heterophyes heterophyes

— 3elmy i ¢lovék, lidské infekce: Korea, Cina, Taiwan, Egypt (do 1%
lokalni prevalence)

— Asie, Stredomoiri, Brazilie
- 15mm

« Metagonimus yokogawai
— Clovek, prasata, Selmy

— Asie, Podunaji, Spanélsko; Korea a Sibif — lokalni prevalence az
70%

» Haplorchis spp.
— nakazy lidi v jv. Asii



fad Plagiorchiida
celed Transversotrematidae

"ektoparaziti" ryb (pod
Supinami)

télo Sirsi nez delsi
nékdy chylbi Ustni prisavka

e PrMa penetrace
furkocerkarii do ryb

cerkdrie velmi vyspélé =
skoro dospélé motolice s

ocaskem

Transversotrema
laruel

Cyklus Prototransversotrema steeri



i

o iy i i
k0 A

-
L




fad Plagiorchiida
Celed Didymozoidae

nekteré druhy - gonochoristi s
monogamii

Ziji v parech ve tkadnovych cystach

cizopasnici tkani (Zabra, kUze,

ploutve, svaly, pojivo, apod.)
morskych ryb

telo Casto rozdeéleno na predni a zadni Cast,
predni Cast volna, zadni Cast nekdy srostla s
druhym jedincem

nékteré druhy extrémné velké

— Gonadopodasmius okushimai ze svalU
rodu Pagrosomus = az 590 cm

— Nematobibothrioides histoidii ze svaloviny
Mola mola = pres 12 m




1. MH - plzi

2. MH - pravdepodobnée
Cirripedia, Copepoda

Didymocystis,
Didymozoon
(hermafrodité)

Koellikeria Z
(gonochorista) a - Didymozoon, b - Didymocystis, € - par

Neodiplotrema (syn. Coeliotrema, d - samec Coeliotrema, e-

Diplotrema) pelamydis - Diplotrema
trvale srostli 2 jedinci



e krevni motolice

— Aporocotylidae (Sanguinicolidae)

—Spirorchidae
» Griphobilharzia

— dle morfologie pokladana za schistosomu, molekularni data ji
radi mezi Spirorchidae

— dospélci oddéleného pohlavi
— parazit sladkovodnich krokodylu

—Schistosomatidae



fad Diplostomida

Celed Schistosomatidae

cizopasnici krevniho systému, vyznamni parazité Clovéka (kolem 200 mil.
infilkovanych) - aZz 280 tisic umrtirocnée

protahlé télo, az 20 mm dlouhé

1. MH Planorbidae

Gonochoristé - samice - stihlejsi, delsi v canalis gynaecophorus kratsiho,
sirSiho samce

monogamie vs. polygamie - Austrobilharzia: 3-8 samicek v c.g. jednoho samce




fad Diplostomida

celed Schistosomatidae
sexualni dimorfismus

5 : e —Pals §
Gigantobilharzi S S—
igartobiliharzia : ; )
g Dendritobitharzia
e e i | _—
Trichobitharzia g
_________________ i Bitharziella
o S S __'_'__ >
[y r__--j.__ - _"-':.-" "'-'f-" _-_-_ _-_ —F
— e e —— = {- I—_—_____—___-____}
Heteraobitharzia k :
Schistosomatium
L e e |
1 ~ _HI I‘h\__' == Cr——— S L LS - = ™,
4 i I“-\.- __i ;.-____.-"'I
Macrobitharzia
""“-_ _— e — . - s i —=
e S
Orientobilharzia T e ——— =
Schistosoma
e s o -
P— ” s
Ornithobilharzia Austrobilharzia 2 mm

TRENDS in Pﬂr-erar.'lm'i?::;}:

Loker a Brant. Trends in Parasitoloav 2006




 rad Diplostomida Omitobiterza cansicuat 5

- . . . Austrabitharzia femgalensis
e cCeled Schistosomatidae Austobiharzia varglandis

. . , . , . Heterobitharzia armarnicana

- pozice lidskych schistosom v ramci rodu [ seustesomarium doun
Bitharzieia polonica
Dandrtobiharzla pulverulenta
Gigantobitharzia huronensis
Tnchotvharzia regenti
Trichotyiharzia ocefiata
Trighoisiharzi sxican

Schistosoma sinensium
5 :
T 10100 Schistosoma japonicum k

Schistosoma mala is
— A@j ‘mfwi
1001 0|

——— Schistosoma hippopotami AFRICA
e —————— Orientobilharzia turkestanicum ESI#Z?
—————— Schistosoma incognitum il sy
001100 1‘; " : i
(= Stistosoma mancori { AFRICA

 E&SEAS

tradicné uvadéné druhy bl

Schistosoma indicum
Schistosoma margrebowiei

noveé druhy, hybridi nebo
zoonotické schistosomy

Schistosoma curassoni

: . oo .. AFRICA
(International Journal for Parasitology 2006) 50 changes saiaDBoma bovis



* fAd Diplostomida 5

« cCeled Schistosomatidae
- zoonoticky potencial schistosom

Table 1. The eight species of schistosome reported in humans.

Schistosom Human public
species Distribution Natural definitive host species {(excluding humans) health importance
5. mansomni Africa, Middle East, South America,  Non-human primates (including apes), rodents, High
Caribbean insectivores, artiodactylids (waterbuck),
procyonids (raccoon)
5. haematobium  Africa, Middle East Mon-human primates (not apes), artiodactylids High
(pigs, buffalo)
5. intercalatum  Central Africa (D.R. Congo only) Possibly rodents Low
5. quineensis Wiest Africa (Lower Guinea) Possibly rodents Low
S. mattheei Southern Africa MNon-human primates (not apes), artiodactylids Low
(cattle, antelope)
5. japomicum East Asia (China, Philippines, Mon-human primates, artiodactylids (water buffalos ~ High
Indonesia) in particular), carnivores, rodents, perissodactylids
{horses)
5. mekongi SE Asia (Vienam, Cambodia, Carnivores (dogs), artiodactylids (pigs) Moderate
Laos, Thailand)
5. malayensis Peninsular Malaysia Rodents (van Mueller's rat) Low

Schistosoma guineensis was only described in 2003, and so many past references to 5. infercalatum may have actually been referring to
5. guineensis. References include Fenwick (1969), Pitchford (1977), Christensen ef al. (1983), Loker (1983), Pages ef al. (2003), Attwood ef al.
(2008) and Standley ef al. (2011).

(Standley et al., Journal of Helminthology 2012)



fad Diplostomida

Celed Schistosomatidae
zivotni cyklus

MH - plzi se sporocystami 1.
a 2. generace

primd penetrace
furkocerkarii do def.
hostitele - odvrzeni
ocasku(schistosomulum)
prepatentni perioda 5-8
tydno

doba zivota az 30 let

po kopulaci migrace do
kapilar specifickych orgdnu

Biomphalaria Bulinus

Oncomelania

A = [nfective slage

A = Diagnostic stage

ettniriilmluiadhrmlll
inte waler and freg-swimml
Epum:raliinsnillo NB W AT -t

f-;,:'A

[successive generations)

2!

o Miracidia penetrate
\lmilliuuu

o i //\i" 1
. S ’
Egps hatch \ /P ,.:" fl""-
releasing miracidia ~ /' (Fipny - @
e b7 .

i Tl b, AT
Pl Wlpry (e
) g L s

Carcariae lose lalls during
penetratian and become
schistosomulae

" Fenetrate

skin e

Hiﬂl'lll o portal blood
in llver and mature
inte adulis

In feces A In wring El

Palred adults worms migrate to:

NL‘E..-:‘.rr 5. japonicum mesanteric venules of bawelreclum
5. mansoni m 3 haomatabium (laying aggs thal circulale 1o the

El liver and shed in $tools)

venous plesus of bladder



* FAd Diplostomida c

e cCeled Schistosomatidae
- migrace schistosom

kze
\ /
pravé srdce| <

{

kapilarami .
vyj. pres sklipky plice

nahodny rozsev |levé srdce

VS
or |er"|tc:»\.ran’1
migrace

stfrevo telni cirkulace

— prvni prijem
Jatra| potravy, rast

l S. mansoni

= = achvr S. japonicum
Strevo, moc. mechyr| s haematobium




* fAd Diplostomida

« Celed Schistosomatidae
migrace schistosom

Schistosoma bovis

kGze
\ 4

jatra| =

pravé srdce

t 3

plice

visceralni trichobilharzie

kize
v
jatra pravé srdce
Yo 5
| ~: \d
. .

stifevo B BRcE

. opusténi krevniho
9p}!§t{§|1| krevniho redistd
reciste plicni sklipky

reinvaze cev

prvni prijem potravy mozna i mimot&lni migrace — plice -> jatra

v artériich: Dendritobilharzia Schistosomatium a Heterobilharzia



fad Diplostomida

Celed Schistosomatidae
onemochéni

dermatitida (nékdy)
syndrom Katayama (nekdy) — akutni reakce organismu na infekci — usidleni

dospélcU a prvni nakladeni vétiino mnozstvi vajicek — im. reakce — horecka
chronicka faze — dospélci — nizka zatéz
- vajicka =silné imunogenni a trombogenni

- LéCba 1 ditéte praziguantelem ~ 20 cents $ (Awasthi et al. 2003)



fad Diplostomida

Celed Schistosomatidae

vajicka

denné kolem 50-1500 velkych vajicek
bez vicka

miracidium ve vagjicku - vyvoj ve tkanich
prostup vajicek endotelem kapilar

hlavni patogenni agens = granulomy, protrzeni kapilar - hematurie,
hepatosplenomegalie, atd.

provodni stavy - napf. ezofagealni varixy, cor pulmonale (hypertrofie pravé
komory srdecni — dUsledek onemocnéni), asociace i s - hepatitis B a C

I _ — _ . § e | Hepalocytes
e T S, N 2 g ofo]o]oyg)"

NP S 7

Lofy
ok
A
@" y
RO
;“," __. Collagen “===_ cpa+ T ol -@
F oy "s. Eosinophil 0 Other el @
?;ﬁ‘- Y Macrophage @


http://www2.bc.cc.ca.us/bio16/PAL/Parasitology.htm
http://www.nature.com/nri/journal/v2/n7/box/nri843_BX2.html

* [Ad Diplostomida 5
e Celed Schistosomatidae
- Schistosoma mansoni

— strevnischistosomoza

— A{)rliko, Stfedni Vychod, Latinska Amerika (Brazilie, Venezuela), Karibska
oblast

— mesenterické cévy kolem streva, predevsim tlustého
— hepatosplenomegalie

— MH - vodni plicnati plzi, predevsim Biomphalaria

— vajicka uvolnovana stolici

— plicni forma po embolizaci

— stfedni vazba na Clovéka jako rezervoar, dale i opice, hlodavci, ...



http://www.aquaportail.com/fiche-invertebre-2564-biomphalaria-glabrata.html

——

* [Ad Diplostomida - karcinogen 1. skupiny 5

« Celed Schistosomatidae - nadory mocoveho méchyre -
nejcastéjsimi nadory (31%) muzu

- Schistosoma haematobium v Egypté

— dlouhodobé zanéty,

— urogenitalni schistosomoza proliferace bunek, oxidativni
stres, spolupusobeni dalsich

— Afrika a Stredni Vychod faktord
parazitarni antigeny
= zvySena proliferace bunék
— MH - vodni plicnati plzi, predevsim Bulinus - sniZena exprese tumor-
— vajicka uvolnovdna predeviim modi supresoroveho faktoru p27

— plicni forma pfi embolizaci vajicek © snizenaapoptoza
= zvySena exprese anti-

— vysokd vazba na Clovéka jako rezervoar apopt6zové molekuly BCL-2

— kapildry kolem mocoveého méchyre (hematurie)[



https://www.studyblue.com/notes/note/n/medical-parasitology-lab-practical-complete/deck/6386426

» {Ad Diplostomida 5

« Celed Schistosomatidae
- Schistosoma japonicum

— Japonska schistosomoza "jaterni"
— Cina, Filipiny, Indonesie

— kapilary mezenteria kolem streva, predevsim tenkého
— hepatosplenomegalie
— MH - obojzivelny predozdabry plz Oncomelania

— nizkd vazba na ¢lovéka jako rezervoar, dale i Siroké spekfrum savcU (46
druht ze 7 faduo)




fad Diplostomida 5

celed Schistosomatidae
- SVET (lidské druhy, WHO 2007)

Schistosormiasis-Endamic Araas
[ ] Hepatic/inteslinal

[ Urinary
[[] Both Typas
[(F77] Very Low Risk




fad Diplostomida

celed Schistosomatidae
EVROPA

— Schistosoma bovis
— Schistosoma turkestanicum

Schistosoma spp. v Evropé - infekce lidi - Schistosoma haematobium !!!
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e TAd Diplostomida 5
e cCeled Schistosomatidae
 Trichobilharzia, Ornithobilharzia

— ptacischistosomy

— puvodci cerkariovych dermatitid

Laboratory of Helminthology (Prague)
www.helminthology.cz (Introduction

2 _i 7F )
it \7 Research of Bird Schistosomes
| gg@ﬂ‘gﬁ‘gﬁ By (Schistosome Group Prague)

Trichobilharzia regenti - a neuropathogenic fluke

Trichobilharzia regenti is a neuropathogenic bird schistosome which has been discovered and described as a new species
by our team in 1998. In addition to birds, the infectious larvae (cercariae) proved to penetrate also the skin of mammals
and, therefore, T. regenti (neuro)pathogenicity is intensively investigated.

Miracidia of T. regenti hatch directly in the nasal tissue of ducks (an exception within the family of Schistosomatidae). They leave the
eqgs (video 1 - the egg containing a miracidium), waiting for subsequent contact of the duck bill with water. If this happens, miracidia
escape and search for intermediate snail hosts in water reservoirs. Cercariae of T. regenti develop asexually within snail intermediate
hosts (video 2); mature cercariae escape via penetration of snail surface epithelia (video 3).



http://www.helminthology.cz/trichobilharzia.htm

fad Diplostomida
Celed Diplostomatidae

m.

s WnWwiojso|

* Diplostomum

o
2
e
g
=
E
=
=
3
3

- metacerkarie v ocich,
pripadné mozku
sladkovodnich ryb

— patogenni - snizeni schopnosti
ryb videét korist, slepota az
hromadny uhyn




Cyklus Diplostomum baeri




 Posthodiplostomum (larvy=metacerkarie ve

svaloviné a rlznych organech ryb = black- spot
disease)

- Neascus lanr.; frbm bass

Neascus larvas frnm' .I:as.s



Alaria - cyklus - stadium mesocerkarie

Ventral H;’r'd;anﬂ Vitelline glands _1estis
Diplostomula migrate sucker 9
to small intestine and

mature into adult fluke

Definitive host is R a}-.,
infected by swallowing o

e S e, S
tadpole or o SN
paratenic host v 2
d P - Egg released
| ] ; % i . in feces
| - . g g.b.‘_
j et g ML TS
. h s R
. e ~ e A "‘-:: S
Mesocercaria |, TR NG A
penetrate lungs |/ i iy =i
and transform to it

diplostomulum [
metacercaria

Mesocercaria oy el
igrate throug ! RS
gut wall into \

coelom
Mesocercaria in

Egg hatches in
>
paratenic hosts

water, releasing
miracidium

mezocerkarie v pulci
nebo dospélé zabé

Mesocercaria

Miracidium
penetrates
Helisoma
snail

rocyst develops
in snail

Cercaria released
into water
tadpole, releasing tail

Cercaria penetrates



fad Diplostomida
Celed Brachylaimidae

|stfevni paraziti ptaku p
savcu
trinostitelsky cyklus

|vétvené sporocysty |

2. MH - plz
cerkarie: napadeni plze
renalnim otvorem

nékteré druhy: cerkarie
zUstavaji ve
sporocystach
dvouhostitelsky cyklus

lokalizace jako
neencystované
metacerkarie v
perikardu Ci ledvinach




e 1ad
e Celed Leucochloridiidae

Developing broodsac
(Casey a kol., Systematic Parasitology 2003)

» Vv kloace ptaku

» dvouhostitelské cykly

* Leucochloridium: vybézky
sporocyst v tykadlech plzu










* fAd Diplostomida 5
« Celed Strigeidae

stfevni paraziti ptako a
savecU

BrandesUv organ

— adhezivni funkce i
mimotélni traveni
(sekrece proteolytickych
enzymu)

casto pseudoprisavky
lateralne od ustni p.

télo rozdéleno na predni a
zadni Cast
1. MH - plz - furkocerkarie
2. MH - prevazné ryby
nekdy i 4-hostitelské cykly

- 1. Strigea

Strigeidae + Diplostomidae
a dalsi skupiny




* fAd Diplostomida
« cCeled Aporocotylidae (syn. Sanguinicolidae)

e Kkrevni cizopasnici ryb a paryb - jen 1 Celed
e bez pfisavek nebo se slabé vyvinutymi a bez
hitanu

 strevo tvaru pismene X nebo H 4]
« Cetnavarlata i, "R i

¥y
Y
. ‘ B
e 1. MH - produkce furkocerkarii )
« pfima penetrace cerkarii do ryb | e
« miracidium se uvolfiuje v Zaberni tkani a // i
/. cerkarie

pronika epitelem do vody 1743



Cyklus Sanguinicolaidahoensis



e Sanguinicola inermis

— patogen u pludku kapra
* masova penetrace cerkarii
 pfi uvolnovani miracidii ztrata krve
« trombdza kapilar ucpanim vajicky s naslednou
nekrézou

 u starSich ryb zaneseni do ledvin - poruchy
funkce



morsSti zastupci - hlavné Polychaeta jako mezihostitelé

e Cardicola
* morske ryby

e Aporocotyle
— drive Aporocotylidae

Cardicolalaruei

Aporocotyle sp.



TERAPIE ”

— univerzalni lék na motolice a tasemnice s vyjimkou Fasciola
hepatica, larev Echinococcus i plerocerkoid(

— univerzalni preparat na schistosomy

— u motolic - vtok Ca?+iontU z prostfedi do tegumentu a
svaly

— u tasemnic - uvolnéni infraceluldrnich zasob Caz*

— kontrakce svaly

— porusuje povrchove struktury tegumentu - vakuolizace a

obnazeni antigenU (z&dsah imunity nebo proteaz)
— daldi efekty: snizuje prijem glukdzy a glykogenové zasoby \I‘LWD
— mechamismus uéinku: reakce s neznamym membranovym /r
proteinem s vyznamem pro rovnovahu a transport Ca?* [



LéCba trematododz

prazikvantel - univerzalné s vyj. Fasciola
bithionol (stfevni motolice, Fasciola)
benzimidazoly (napr. u Dicrocoelium)
vyvoj a zkouseni dalsich 1ékU
(artemether z Artemisia annua - na
schistosomy)

Artemisia annua



PREPARATY -TiSK CVICENI (PRAHA A E. REHULKOVA)

BRNO Eva Rehulkovd
Fasciola hepatica - (
Fasciola gigantica — (
Fasciolopsis buski — (
Fascioloides magna — (

Strigea strigis — ( , h. Osio otus

Diplostomum — ( , h. Barleus

Nocotylus imbricatus - ( , h. slepé strevo kure
Lutrema attenuatum - ( , h. Turdus merula
Opisthorchis viverini - ( , h. Felis catus
Paryphostomum radiatum - ( , h. Phalacvocoax erbo
Leucochloridium actitis - ( , h. Vanelus vanelus
Hypoderaeum conoideum - (

Postodiplostomum conchicola - ( , metacerc h. ...
Clinostomum - ( , zabry h. ...

Dicrocoelium dendriticum

Apatemon cobitis - ( , hneencystovaneé metacerkarie h. ...

Méreni vajicek fasciol



PREPARATY - TISK CVICENI (PRAHA A E. REHULKOVA) 5

Praha Libor MikesS a Jana Bulantova

Schistosoma japonicum - ( , h.
Fasciola hepatica - (

Fasciola gigantica — (

Fasciolopsis buski — (

Fascioloides magna — (

Echinostoma revolutum — ( , h. kachna

Sanguinicola — ( , Zabra h.

Notocotylus attenuatus — ( , h. Anas platyrhynchos
Paragonimus westermani — (

Clonorchis sinensis — ( , h.

Metagonimus yokogawai — ( , h.

Moristhitium elongatum - ( , Cyclocoelidae, h. Turdus merula

Méreni vajicek fasciol
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